Recently, we have developed a cationic cyclopalladated ferrocenylpyrimidine catalyzed Suzuki reaction of aryl halides and 4-(hydroxymethyl)phenylboronic acid for the synthesis of substituted biarylmethanols in water. 10 However, substrates are limited to the aryl bromides and activated aryl chlorides. To date, there is no report that investigates the Suzuki reaction of chlorophenylmethanol in water. As a continuation of our interest in the synthesis of biarylmethanols, we have prepared a new phosphine adduct of palladacycle 2 from the reaction of cyclopalladated ferrocenyloxime dimer 1 with commercially available 2-dicyclohexylphosphanyl-2'-(N,Ndimethylamino) biphenyl (DCPAB) (Scheme 1) and developed a practical method for the synthesis of biarylmethanols by the Suzuki reaction of chlorophenylmethanol and arylboronic acids in water.
Complex 2 is air-and moisture-stable, both in solid state and in solution. It was fully characterized by elemental analysis, IR, NMR and ESI-MS. In comparison with the corresponding frequencies of the free ferrocenyloxime, 11 the C=N absorptions of 2 has been shifted to low values (1599 cm Notes spectra of related cyclopalladated complexes. 12 Additionally, its detailed structure has been determined by single-crystal X-ray diffraction.
The molecule of 2 together with selected bond distances and angles is shown in Figure 1 . It adopts a trans configuration of the coordinated DCPAB to the imino nitrogen. The bicyclic system formed by the palladacycle and the C 5 H 3 moiety is approximately coplanar (dihedral angle of 6.4°). The Pd-P (2.2599(10) Å) bond length of 2 is longer than that of the corresponding PPh 3 -palladacycle (2.249(3) Å) possibly due to the steric bulk of the DCPAB ligand, 10 it is similar to those of the related DCPAB-palladacycles (2.2592(12)-2.2679(15) Å).
12c,13 In the crystal of 2 there exist three types of hydrogen bonds.
14 One intramolecular hydrogen bond is between the chlorine atom and the O-H group of oxime (Cl···H = 2.384 Å) , The other intermolecular hydrogen bond is O···H-C (O···H = 2.541 Å). It is worthy of notice that there also exist C-H···Pd hydrogen bond 12c,15 (Pd-H = 3.087 Å), which link the molecules into a 2D network structure ( Figure 2 ).
Based on our previous experiments, 9 we performed the coupling of 4-hydroxymethylphenylboronic acid with chlorobenzene to evaluate the effectiveness of the new palladacycle in the Suzuki coupling of aryl chlorides in water under same conditions (Scheme 2). Using 0.5 mol % of catalyst in the presence of 3 equivalents of K 3 PO 4 ·3H 2 O as base at 100 o C provided coupled product in a good yield (85%). To develop efficient methodologies for the synthesis of substituted biarylmethanol, we explored the Suzuki coupling of chlorobenzene containing hydroxymethyl with varying arylboronic acids in water.
Initially, the coupling of 4-chlorophenylmethanol with phenyl boronic acid was selected as the model reaction to probe the optimal reaction conditions using 0.5 mol % of 2 at 100 o C for 24 h, and the results are shown in Table 1 .
Among the eight different bases tested, Cs 2 CO 3 was found to
give the best result (92%, entry 4), K 3 PO 4 ·3H 2 O and K 2 CO 3 also afforded good yields (82% and 87%, entries 1 and 3). The dimer 1, Pd(OAc) 2 and Pd(PPh 3 ) 4 were almost inactive under the same reaction conditions (entries 8-10). Furthermore, the addition of tetrabutylammonium bromide (TBAB) as a phase transfer agent, 16 did not give a good result (entry 11). A moderate yield (56%, entry 12) was obtained by the addition of DCPAB suggesting that DCPAB participated in the catalytic cycles.
12c,13
With the optimized conditions in hand, the coupling reactions of 4-chlorophenylmethanol with a variety of electronically and structurally diverse aryl boronic acids were investigated (Table 2) . Similarly, the more reactive 4-methylphenylboronic acid and 4-methoxyphenylboronic acid gave the products 3b and 3c in excellent yields (entries 1-2). The aryl boronic acids containing electron-withdrawing groups reacted with 4-chlorophenylmethanol to give 3d-3f respectively in good yields (84-88%, entries 3-5). The coupling of hindered aryl boronic acids proceeded efficiently to form the expected products 3g-3i in moderate yields (67-75%, entries 6-8), which shows that steric factors have an influence on these reactions.
In contrast to Suzuki coupling of 4-halophenylmethanol, only two accounts has been reported concerning the Suzuki of 2-bromophenylmethanol in organic solvent.
17 In the following experiments, the Suzuki coupling of 2-chlorophenylmethanol with aryl boronic acids was investig-ated (Table 3) . Under the same condition, complex 2 showed high catalytic activity, the 2-arylphenylmethanols were isolated in moderate to good yields (75-90%, entries [1] [2] [3] [4] [5] . In cases of ortho-aryl boronic acids, using 1 mol % of 2 afforded the products in good yields (entries 6-7). Electronwithdrawing substrates reacted to give the correponding products 4h-4j in moderate yields (73-77%, entries 8-10). This protocol was found also to proceed successfully with heteroarylboronic acids, furnishing goodyields (80-89%, entries 11-13).
Experimental
Materials and Measurement. The chloride-bridged palladacyclic dimer 1 was prepared according to published procedures.
18 All other chemicals were used as purchased. Elemental analyses were determined with a Thermo Flash EA 1112 elemental analyzer. IR spectra were collected on a Bruker VECTOR22 spectrophotometer using KBr pellets. NMR spectra were recorded on a Bruker DPX-400 spectrometer in CDCl 3 with TMS as an internal standard. Mass spectra were measured on a LC-MSD-Trap-XCT instrument. Crystallographic data were collected on a Bruker SMART APEX-II CCD diffractometer. CCDC reference number 625798 for 2. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc. cam.ac.uk/data_request/cif.
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C NMR (100 MHz, CDCl 3 ) δ 141. 0, 140.7, 140.1, 139.6, 138.1, 130.1, 129.7, 129.1, 128.9, 128.6, 128.4, 127.8, 127.5, 127.1, 63.3 13 C NMR (100 MHz, CDCl 3 ) δ 143. 3, 141.3, 138.1, 137.9, 130.2, 129.1, 128.9, 128.4, 127.8, 127.6, 62.9, 29.7, 15.6 2H, ArH), 1H, ArH), 5H, ArH) , 4.66 (s, 2H, CH 2 ), 1.72 (s, 1H, OH).
13 C NMR (100 MHz, CDCl 3 ) δ 148. 1, 142.3, 139.1, 137.8, 135.4, 130.0, 129.2, 129.1, 128.8, 128.2, 124.1, 122.3, 63.0 11; H, 4.84; N, 6.11. Found: C, 68.34; H, 4.72; N, 6.27. 
